Introduction: Better knowledge about fertility desires/intentions among HIV-serodiscordant partners who face unique challenges when considering childbearing may be helpful in the development of targeted reproductive interventions. The aim of this systematic review was to synthesize the published literature regarding the prevalence of fertility desires/intentions and its associated factors among individuals in HIV-serodiscordant relationships while distinguishing low-and middle-income countries (LMIC) from high-income countries (HIC). Methods: A systematic search of all papers published prior to February 2017 was conducted in four electronic databases (PubMed/MEDLINE, PsycINFO, Web of Science and Cochrane Library). Empirical studies published in peer-reviewed journals with individuals in HIV-serodiscordant relationships assessing the prevalence of fertility desires/intentions and/or the associated factors were included in this systematic review. This review adhered to Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Results and discussion: After screening 1852 references, 29 studies were included, of which 21 were conducted in LMIC and eight in HIC. A great variability in the prevalence of fertility desires/intentions was observed in LMIC (8% to 84% (one member of the dyad included)). In HIC, the results showed a smaller discrepancy between in the prevalence (32% to 58% (one member of the dyad included)); the prevalence was higher when the couple was the unit of analysis (64% to 73%), which may be related to the fact that all these studies were conducted in the context of assisted reproduction. Few studies examined the factors associated with fertility desires/intentions, and all except one were conducted in LMIC. Individuals (e.g. number of children), couple-level (e.g. belief that the partner wanted children) and structural factors (e.g. discussions with health workers) were found to be associated. Conclusions: The results of this systematic review suggest that many individuals in HIV-serodiscordant relationships have fertility desires/intentions, although the prevalence is particularly heterogeneous in LMIC in comparison to HIC. Well-known factors such as younger age and a fewer number of living children were consistently associated with increased fertility desires/ intentions. Different couple-level factors emerged, reflecting the importance of considering both the individual and the couple. However, further studies that specifically focus on the dyad as the unit of analysis are warranted.
risk of HIV transmission to both the uninfected partner and any offspring [10] . Nevertheless, many safer conception strategies currently exist that may be compatible with their fertility desires/intentions [11] . One important strategy has been the uptake of antiretroviral therapy (ART) to suppress HIV viraemia. The UNAIDS have recently endorsed the concept of Undetectable = Untransmittable, given the strong scientific consensus that people living with HIV (PLWH) who are taking effective ART and whose level of HIV is suppressed to undetectable levels cannot transmit HIV sexually to their partners [12] [13] [14] [15] . Many other strategies exist, which include reserving condomless sex for days with peak fertility, home manual insemination, medical male circumcision and pre-exposure prophylaxis (PrEP) to protect the partner living without HIV [11, 16, 17] . Medically assisted reproduction is also available in many developed countries, although the costs and limited accessibility, particularly in resource-limited settings, make this unreachable for most serodiscordant couples [17, 18] .
Both fertility decision-making and safer conception interventions should ideally involve both partners of the serodiscordant relationship [19, 20] . However, some challenges cannot be overlooked, such as gender power dynamics and communication between partners, including (non-)disclosure of HIV status. Unequal gender power dynamics within sex-opposite couples have led men, regardless of who is living with HIV, to play a dominant role in decisions about fertility, determining if, how and when to conceive [9, 20] . For example, Matthews et al. [19] , in their study with PLWH on ART who reported a partner living without HIV or a partner with unknown serostatus, suggested that many couples made incorrect assumptions about their partner's desires, had disparate understandings about HIV transmission and disagreed on the acceptable level of HIV risk to meet reproductive goals. This study also reinforced the importance of assessing and supporting disclosure of HIV status between partners, which is required for effective use of some safer conception options, as timed intercourse [9] .
It is critical to understand fertility desires/intentions in the continuum of care supporting reproductive health [21] , so that individuals in serodiscordant relationships can be assisted in conceiving safely in the future, delaying or limiting unwanted pregnancies using effective contraception options (including for those who do not consider having children) [22] . However, much of the research on fertility desires/intentions has focused on PLWH as a whole (or, more specifically, women living with HIV (WLWH)), with particular attention to subSaharan Africa, where the HIV prevalence is high and modern contraceptive access and use are low [22, 23] . Concerning PLWH, studies conducted after the introduction of combination therapies in 1996 have suggested that a substantial proportion would like/expect to have children. However, this prevalence varied greatly by country and by study [24] [25] [26] .
Among PLWH/WLWH, but not specifically in serodiscordant relationships, abundant research has been interested in identifying the factors associated with fertility desires/intentions. One systematic review [27] , and despite some divergent results in the individual studies, indicated that younger PLWH and those under family and sociocultural pressure, from a particular cultural/ethnic background, with fewer/no children, on ART, who felt healthier and who have lost children to HIV/AIDS may be more likely to consider having children. A meta-analytic review conducted by Berhan and Berhan [28] demonstrated that the fertility desire of PLWH was highest among young and childless individuals. A recent meta-analysis [29] concluded that none of the factors examined (availability of highly active ART; time since ART became widely available; cohabiting status) had influence on the fertility desire of WLWH. These reviews did not analyse the prevalence of fertility desires/intentions, although they showed a great diversity of associated factors, suggesting the complexity of this issue. Also, these studies did not consider only those in an intimate relationship; however, it may be important to analyse this association in more specific sub-populations, such as couples with a partner living with HIV. Moreover, the aggregation of outcomes from studies with different economies and samples in the first two reviews may complicate the comparability and synthesis of the findings [2] .
In this review, we adopted the definitions of fertility desires and intentions proposed by the traits-desires-intentions-behaviour (T-D-I-B) theoretical framework [30, 31] . Fertility desires reflect a wish to achieve a goal through some sort of action (i.e. they represent what the individual would like/want to do about having/not having a child based on his/her feelings given no situational constraints), whereas fertility intentions involve a specific decision to pursue an actionable goal with an associated commitment and a plan for implementing the decision [32] . However, these terms are often used interchangeably, due to inadequate or poor construct definition/operationalization, and are rarely measured separately. Because it is not always possible to capture these variations when interpreting the studies, we used the general term fertility desires/intentions to refer to any of the constructs. Regarding the associated factors, we used a categorization based on the social ecological framework developed by Crankshaw et al. [33] for understanding HIV risk behaviour in the context of supporting serodiscordant couples' fertility goals. This categorization includes: individual factors (e.g. ART adherence), couple-level factors (e.g. couple's communication, gender power) and the structural domain (e.g. cultural context, health system). This framework is particularly useful to identify which factors are most likely to influence the fertility desires/intentions at each level of the social ecological approach as well as to develop potential interventions across multiple-levels to address the different challenges faced by couples [33, 34] .
This systematic review aimed to comprehensively review and synthesize the literature regarding the prevalence of the desire/ intention to have children and the factors associated with fertility desires/intentions among individuals in serodiscordant relationships, distinguishing low-and middle-income countries (LMIC) from HIC. This focus on individuals in serodiscordant relationships is important because within any couple's relationship, there is almost inevitably a strong reciprocal influence between fertility desires/intentions as well as a combined effect on their conjoint instrumental behaviours [35] . Because different resource levels contribute to distinct socio-structural environments requiring separate consideration [2] , this review differentiates LMIC from HIC, being the first to do so.
| Data sources and search strategy
The first author conducted a systematic search of all papers published prior to 21 February 2017, in four electronic databases: PubMed/MEDLINE, PsycINFO, Web of Science TM Core Collection and Cochrane Library -Cochrane Central Register of Controlled Trials (CENTRAL). The Cochrane Database of Systematic Reviews was also searched for existing reviews on the topic. Three basic sets of search terms were used to identify records related to the condition of interest (HIV/AIDS), the outcome of interest (fertility desires/intentions) and the participants to be included (individuals in serodiscordant relationships). The detailed search strategy used for searching the PsycINFO database is presented (see Additional File). This search strategy was used for all databases, with slight adaptations to fit different web interfaces. The Medical Subject Headings terms were used in PubMed/MEDLINE and Cochrane Library, and the Subject Heading in PsycINFO. Secondary reference searching was also conducted on the reference lists of the articles included in this review and in any systematic reviews/ meta-analyses relevant to the research question.
| Eligibility criteria and study selection
This systematic review involved studies with the following inclusion criteria: (1) studies with individuals in serodiscordant relationships, including one or both members of the couple, in which the frequency of individuals in these relationships must be reported. Serodiscordant couples/partners were considered sexual partnerships in which one member is living with HIV (index partner) and the other is living without HIV or his/her HIV status is unknown. Partners of any sexual orientation were eligible; (2) studies assessing the prevalence of fertility desires/intentions and/or the associated factors, reporting at least one finding of interest. The eligibility criteria required that data on fertility desires/intentions were provided by the individuals in serodiscordant relationships, assessed before the time of conception and were an outcome of a study when assessing the associated factors; (3) empirical studies (quantitative, mixed methods or qualitative); and (4) studies published in peer-reviewed journals. The exclusion criteria are detailed at Additional File.
After removing duplicates, the first author screened the titles and abstracts of all retrieved records and applied the eligibility criteria. Irrelevant records were discarded, and the full-text was retrieved for all potentially relevant or unclear articles. The full-texts were assessed for inclusion by the first author. Any uncertainty related to the inclusion of a study was resolved by discussion with the last author. If any clarification or further information was required, the corresponding authors of the original studies were contacted. When those articles remained unclarified, we conducted the systematic review without analysing these studies.
| Data collection and data items
A data extraction form was developed using the Data Extraction Template for Included Studies [37] as a guide. The data extraction form was pilot-tested for feasibility and comprehensiveness with five studies and refined accordingly. The first author assessed each full-text article and extracted the required data, and the second author checked the extracted data. Disagreements were resolved by discussion between these authors. Any disagreement was resolved by discussion with the last author.
Extracted information included: (1) authors and year of publication; (2) country(ies) where the research was conducted and year(s) of data collection; (3) study design; (4) sample/subsample size; (5) members of the dyad; (6) sex of the index partner; (7) method of assessment of fertility desires/intentions; (8) relevant findings: prevalence of fertility desires/ intentions and/or associated factors among individuals in serodiscordant relationships. The studies were grouped according to the World Bank country classification scheme, distinguishing LMIC (Table 1 ) from HIC ( Table 2 ). When data from the same study were reported in different journal articles, priority was given to the article that best answered our research question.
| Assessment of risk of bias
For quantitative studies, the risk of bias was assessed using criteria developed from Sanderson et al. 's [38] systematic review and the US National Heart, Lung, and Blood Institute Quality Assessment Tool for Observational Cohort and CrossSectional Studies (individual criteria presented in Table 3) [39]. For mixed methods studies, we used the criteria developed from the Mixed Methods Appraisal Tool (individual criteria in Table 4 ) [40] . Regarding qualitative studies, the risk of bias was assessed using the criteria developed from the Critical Appraisal Skills Program checklist (Table 5) [41]. For all study types, the rating system was based on a system previously used [42] : if >60% of the criteria on the checklist were met (strong quality); 40% to 60% (moderate quality); and <40% (poor quality). Risk of bias was appraised independently by the first and second authors. Discrepancies were resolved by discussion to reach consensus. Inter-rater agreement was calculated with Cohen's Kappa coefficient, considering k < 0.00 as poor, k ≤ 0.20 as slight, k ≤ 0.40 as fair, k ≤ 0.60 as moderate, k ≤ 0.80 as substantial and k > 0.81 as almost perfect agreement [43] . The percentage of agreement was calculated to triangulate the k statistic, which has the limitation of being sensitive to cell size. No study was excluded on the basis of the assessment of risk of bias, which was used to improve our understanding of the relative strengths and weaknesses of the evidence.
| Analyses
We reported study findings and conducted a qualitative and descriptive analysis based on the reported outcomes. Each included study was synthesized according to the structured data extraction form previously described. Given the considerable heterogeneity across studies (e.g. study types/design; relevant findings), a meta-analysis was not considered suitable.
| RESULTS AND DISCUSSION

| Study selection
The search strategy identified 1852 records, from which we selected 164 eligible studies with available full-texts -Being on ART (Figure 1 ). According to the review eligibility criteria, 133 papers were further excluded (see Figure 1 for detailed reasons). We contacted seven authors for clarification/further information. Five of these were excluded because they remained unclarified, and two were excluded after the authors' clarification because they did not meet the eligibility criteria [44, 45] . Because of overlapping samples, four articles ([46] and [47] ; [48] and [49] ) were considered as two studies. Priority was given to the articles of Beyeza-Kashesya et al. [47] and Kuete et al. [49] . These studies were prioritized because they included both findings about the prevalence of fertility desires/intentions and the associated factors. Therefore, 29 different studies reported in 31 journal articles met all of the inclusion criteria and were included in the systematic review.
| Study characteristics
Of the twenty-nine studies, twenty-one were conducted in LMIC (Table 1 ) and eight studies were conducted in HIC (Table 2) . Regarding the studies conducted in LMIC, three were multi-country studies (14.3%), all of which were subSaharan African countries [24, 50, 51] . Regarding the eighteen studies conducted in one country (85.7%), most were conducted in sub-Saharan African countries (14/18; 77.8%), two studies in India [52, 53] and two in Brazil [54, 55] . Most studies were quantitative (16/21; 76.2%), three used mixed methods [51, 56, 57] and two were qualitative [58, 59] . Twenty studies had a cross-sectional design (95.2%); one study reported a cohort design [1] . The number of participants in serodiscordant relationships ranged from 4 to 1682 (M = 271.05; SD = 430.05). Most studies included only one member of the dyad (n = 16; 76.2%). Five studies included both members of the dyad [47, 50, 51, 59, 60] , and the number of serodiscordant couples ranged from 2 to 571 (M = 226.40; SD = 250.67).
Regarding the sex of the index partner, women were the most frequent partner living with HIV (14/17; 82.4%). In the five studies that included both members of the couple, women were the partner living with HIV in a higher percentage of couples [50, 51] or in all participating couples [59] . In two studies, men were the most frequent partner living with HIV [47, 60] . In four studies, the sex of the index partner was not reported [52, 56, 61, 62] . Ten studies (10/21; 47.6%) did not report information about the research question that specifically assessed fertility desires/intentions. Eight studies [22, 24, 47, 52, 56, 57, 60, 63] reported how they asked the question to participants, of which three clearly mentioned a binary response choice [52, 56, 63] and two a question with four response categories [47, 60] . Two studies [49, 53] did not report the question(s) addressing fertility desires/intentions; however, they provided the operational definition. One study [50] did not clearly report whether the items enumerated were used to assess fertility desires/intentions.
In HIC, seven studies were conducted in the US (87.5%) and one in Switzerland [64] . Six studies were quantitative (75%), and two were mixed methods studies [65, 66] . Seven studies (87.5%) had a cross-sectional design, one of which was a retrospective chart review [6] . One study had a cohort design [67] . The number of participants in serodiscordant relationships ranged from 22 to 286 (M = 100.63; SD = 86.63). 
ART). Data not reported (NR). Partner living without HIV (HIVÀ). Partner living with HIV (HIV+). HIV unknown status (HIV?). Members of the dyad:
The study included only one member of the dyad (One); and the study included both members (Both). Method of assessment of fertility desires/ intentions: The research question that specifically addresses fertility desires/intentions for our sample/subsample of individuals in serodiscordant relationships. For studies that included both members of the dyad, a note about whether the assessment was individual/separate or of the couple was also reported. Not applicable (NA). For the item Relevant findings: Factors, "Not applicable (NA)" was used when the study did not aim to assess the factors associated with fertility desires/intentions or the design of the study (e.g. the factors were analysed for the total sample of PLWH) did not allow to answer this question. Most studies included only one member of the couple (5/8; 62.5%). Three studies included both members of the dyad [6, 65, 67] , and the number of serodiscordant couples ranged from 11 to 143 (M = 68; SD = 67.82). In the three studies with WLWH in a serodiscordant relationship, they were the index partner [25, 68, 69] . In the three studies that included both members of the dyad, the man was the index partner [6, 65, 67] . In two studies, this information was not reported [64, 66] . Almost all studies (7/8; 87.5%) reported how the fertility desires/intentions were assessed, of which four clearly reported a dichotomous response choice [6, 66, 68, 69] and one mentioned that responses greater than zero represented fertility desires/intentions [25] . One study did not report any information about the question specifically assessing the outcome of interest [64] .
| Risk of bias within studies
Regarding the twenty-two quantitative studies, twelve were rated as moderate quality (54.5%), seven as strong quality (31.8%) and three as poor quality (13.6%; Table 3 ). For all studies, the objective was clearly stated, and for most of them, the study population was clearly defined and eligibility criteria were described (81.8%), the participation rate was 50% or more (59.1%) and methods to control for confounding were used (68.2%). Eleven studies used appropriate measures for assessing the outcome of interest. The sample was representative in five studies (22.7%), and for two (the cohort studies), the exposure was assessed prior to outcome measurement (9.1%). For these cohort studies, the loss to follow-up after baseline assessment was not reported. The percentage of agreement between the first and second authors was high (93.8%). The inter-rater agreement was almost perfect (k = 0.91, p < 0.001).
Of the five mixed methods studies, four were rated as having strong quality and one as moderate (Table 4) . However, the mixed methods component was the weakest one. Only two studies clearly reported the rationale for integrating qualitative and quantitative methods. Inter-rater agreement for the assessment of mixed methods studies was substantial (k = 0.79, p < 0.001). The authors agreed on 90% of the criteria. The two qualitative studies were rated as strong quality (Table 5 ). Inter-rater agreement for the assessment of qualitative studies was moderate (k = 0.43, p = 0.086), despite the high percentage of agreement (87.5%). Consensus was reached for all studies.
| Low-and middle-income countries
| Prevalence of fertility desires/intentions
Concerning PLWH with a partner living without HIV, in three studies, most participants in serodiscordant relationships reported high fertility desires/intentions (62% to 81%) [53, 61, 62] . Also, among PLWH with a partner living without HIV, five studies presented percentages between 19% and 39% [24, 52, [55] [56] [57] . For PLWH with a partner living without HIV or HIV unknown status partner, one study [58] revealed that 44% of the participants desired for child in future. Lastly, among PLWH with a partner with unknown HIV status, a 
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The study included only one member of the dyad (One); and the study included both members (Both). Method of assessment of fertility desires/intentions: The research question that specifically addresses fertility desires/intentions for our sample/subsample of individuals in serodiscordant relationships. For studies that included both members of the dyad, a note about whether the assessment was individual/separate or of the couple was also reported. Not applicable (NA). For the item Relevant findings: Factors, "Not applicable (NA)" was used when the study did not aim to assess the factors associated with fertility desires/intentions or the design of the study (e.g. the factors were analysed for the total sample of PLWH) did not allow to answer this question. 
Yes (Y). No (N). Not reported (NR). Not applicable (NA). a
The research question or objective was clearly described.
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The study population was explicitly specified. The article described the group of people from which the study participants were selected/recruited, using demographics, location and time period (i.e. who, where, when). Inclusion and/or exclusion criteria were clearly prespecified and applied uniformly to all participants. c Participants (or clusters of participants) were selected as random cases.
d
Participation rate was considered the percentage of eligible participants completing the study, and so analysed. If fewer than 50% of eligible individuals participated in the study, then there is concern that the study population does not adequately represent the target population.
e In order to determine whether an exposure causes an outcome, the exposure must come before the outcome. If a cohort study was conducted properly, the answer to this criterion should be "Yes. " In cross-sectional studies (or cross-sectional analyses of cohort studies), the exposures and outcomes were assessed during the same time frame. For cross-sectional analyses, the answer should be Usually, an acceptable overall follow-up rate is considered 80% or more of participants whose exposures were measured at baseline. This criterion was only applicable for cohort studies. The article of Birungi et al. [85] described with more detail the inclusion and/or exclusion criteria and the participant source/selection.
wider range of percentages was observed in the four studies, varying from 8% to 63% [24, 52, 55, 61] . Regarding WLWH with a partner living without HIV, eight studies found percentages between 43% and 84% [1, 22, 49, 54, 57, 63, 70, 71] . In one study, a similar proportion of HIVinfected women (48%) and HIV-uninfected women (42%) in serodiscordant couples reported desiring additional children [1] . A lower prevalence of 27% was found among WLWH with a recent pregnancy with a partner living without HIV/partner with HIV unknown status [58] . In this study, HIV-infected men with an HIV-uninfected/HIV unknown status partner presented a higher prevalence than HIV-infected women (70%). In the other two studies [50, 57] , the prevalence was higher among women (even if by a small difference).
Three studies that included both members of the couple found that most participants/individuals (49% to 59%) in these serodiscordant relationships reported fertility desires/intentions [47, 51, 59] . The only study that considered the sex of the index partner (positive-woman couples vs. positive-man couples) [47] showed that more than half of the participants in both positive-woman couples (64%) and positive-man couples (55%) reported the desire to have children (the difference was not statistically significant). One study revealed a lower prevalence, with only 28% reporting wanting more children [60] .
When the couple was the unit of analysis, two studies found a lower prevalence: for 16% [60] and 21% [50] of the couples, both members reported to desire/intend to have children. These two studies also assessed the agreement between partners of the dyad (i.e. if they both agreed in considering children or if they both agreed in not considering children) and found that most couples (64% in Muldoon et al. [60] and 76% in Mujugira et al. [50] ) agreed in relation to fertility desires/intentions. Ndlovu [59] found that for half of the couples, both members reported the desire to have children.
| Factors associated with fertility desires/ intentions
Five studies assessed factors associated with fertility desires/ intentions [47, [49] [50] [51] 58] , but only one [47] considered the sex of the index partner. In one study [11] , despite the inclusion of both members of the dyad, the analysis was only performed for the partners living with HIV.
Regarding individual factors, our findings indicated that a fewer number of living children [47, 49] or having no children [51] were associated with increased fertility desires/intentions. Matthews et al. [58] found that a higher number of living children was related to decreased desire for children in the future. In two studies [47, 50] , younger age was associated with increased fertility desires/intentions. In two studies, factors related to ART were also recognized: expressing interest in early initiation of ART [50] and, among positive-man couples, possessing the knowledge that ART is more than 70% effective in preventing vertical transmission of HIV [47] . However, in two studies, being on ART was not associated with fertility desires/intentions [47, 51] .
Regarding couple-level factors, in three studies, factors within the couple's relationship were also associated with fertility desires/intentions: the belief that the partner wanted to have a child, irrespective of the sex of the index partner [47] ; Table 4 . Risk of bias assessment of included mixed methods studies The method of data collection (e.g. in-depth interview, focus group) was clear and explicit (e.g. indication of how interviews were conducted). The form of the data (e.g. tape recordings, notes) was reported. However, the form of the data (e.g. tape recordings, notes) was not stated.
having had discussions with the partner about when to get pregnant (among positive-woman couples) [47] ; having no children with the current partner [50] ; having unprotected sex in the prior month [50] ; the fear of infecting the partner living without HIV and the partners' conflicting desires [51] . In the structural domain, and concerning health systems, the lack of availability and affordability of alternatives to condomless heterosexual vaginal intercourse was recognized in one study as influencing the intentions in these resource-limited settings [51] . In one study [47] , not having had discussions with health workers about contraception and HIV, among positive-man couples, was associated with increased desire to have children; conversely, discussing with health workers about pregnancy and HIV was not associated with fertility desires. Yet, seeking medical professional advice was also mentioned as playing an important role in childbearing decisions [51] . Factors related to the cultural context/norms and to perceived/experienced stigma were described in one study [47] : pressure from relatives for the couple to have children; and, among positive-woman couples, not having disclosed the serostatus to family and wanting HIV status to remain a secret.
| High-income countries
| Prevalence of fertility desires/intentions
One study found that 42% of PLWH with a partner living without HIV reported a current strong desire for children [64] . Another study of PLWH with a partner living without HIV/HIV unknown status partner reported a prevalence of 58% [66] . Regarding WLWH, the three studies found percentages varying from 32% to 55% [25, 68, 69] .
All the studies with HIV-serodiscordant couples in which the two members were included were positive-man couples in the context of assisted reproduction. These studies revealed percentages between 64% and 73% [6, 65, 67] . All studies presented results for both sexes and found high and very similar percentages between women (64% to 73%) and men (66% to 73%). Gosselin and Sauer's [6] study reported the intercouple agreement and found high agreement between female and male partners regarding the desire to have children (k = 0.85, p < 0.001).
| Factors associated with fertility desires/ intentions
Factors were only reported in one study [6] . This study revealed that couples who desired additional children in the future were more likely to be younger (individual factor), to not have children together, to have shorter relationship length and to have begun their relationship after the male partner's HIV diagnosis (couple-level factors).
| DISCUSSION
This is the first systematic review synthesizing the literature on the prevalence of fertility desires/intentions and its associated factors among individuals in serodiscordant relationships, specifically distinguishing low-and middle from HIC. Most studies were classified with moderate/strong methodological The study sought to interpret or illuminate the actions and/or subjective experiences of participants.
c
The article described how the participants were selected/recruited. d
Data were collected in a way that addressed the research question. It was clear how data were collected (e.g. in-depth interview, focus group) and the researcher has made the methods explicit (e.g. indication of how interviews were conducted). The form of data (e.g. tape recordings, notes) was clear. The researcher has discussed issues around informed consent or confidentiality. Approval has been sought from the ethics committee.
f The analysis process was described, and it was reported how the categories/themes were derived from the data. The findings were explicitly reported and discussed in relation to the research question.
h
The researcher discussed the contribution the study makes to existing knowledge or understanding (e.g. the study considered the findings in relation to current practice or policy, or relevant research-based literature).
quality, and a broad range of study types was considered, providing a comprehensive review of the literature in this area.
The prevalence was especially heterogeneous in LMIC in comparison to HIC, as well as within LMIC. However, many individuals in HIV-serodiscordant relationships reported desire/ intention to have children. Few studies analysed the factors associated with fertility desires/intentions: younger age, a fewer number of living children or the absence of children with the partner were factors consistently associated with increased fertility desires/intentions. Regardless of the country income level, most studies were conducted with PLWH or WLWH in a serodiscordant partnership rather than with serodiscordant couples. The results of 17 out of 29 studies showed that at least half of the participants had fertility desires/intentions. Comparing the fertility desires/intentions between individuals in serodiscordant relationships and PLWH in general, the prevalence was higher among those in serodiscordant relationships [e.g. 71] . Studies that compared individuals in serodiscordant relationships with those in seroconcordant partnerships have also found that participants with a partner living without HIV were more likely to report fertility desires/intentions in comparison to those with a partner living with HIV [e.g. 56, 68, 71] . These findings support the relevance of promoting among healthcare providers the assessment of fertility desires/intentions of serodiscordant couples and informing these couples about how to conceive safely [72] .
In HIC, the results showed lower variability in the prevalence of fertility desires/intentions (32% to 73%). However, in this setting, a higher prevalence (64% to 73%) was observed in studies that were all conducted in the same country (US), with couples (both members included), in which the man was the index partner, and in the context of assisted reproduction [6, 65, 67] . The fact that these couples were seeking fertility treatment, and thus, all had an interest in conceiving a child may explain these high percentages. In LMIC, a greater heterogeneity of results was observed (8% to 84%), even between sub-Saharan African countries. The prevalence of fertility desires/intentions seems to be distinct as the regions themselves; even in the same country, the prevalence was found to vary. In two studies conducted in Uganda [47, 60] , with both members of the couple included (mutually disclosed) and in which the man was the most frequent index partner, revealed a prevalence as different as 59% [47] and 28% [60] . The rationale for these differences was not clear, although, as it was suggested by Demissie [56] and Melaku et al. [63] , they are probably related to specific sociodemographic/economic/cultural characteristics in each country or region of the country. For example, in Nigeria, according to Iliyasu et al. [61] , despite the elimination of cost of HIV medications in government hospitals, differences in the use of health services still exist between the poor and the wealth, as well as between urban and rural areas. Furthermore, the fear of stigma and discrimination by communities and healthcare providers can prevent individuals from accessing health services in their community, and, consequently, choosing more distant centres [61] . These differences may also be explained by specificities of the study samples (e.g. age of participants; if they had other children) and/or data collection as well as different operationalization of fertility desires/intentions or their method of assessment. However, in LMIC, because almost half of the studies did not report information about the question that specifically assessed fertility desires/intentions, it was not possible to draw definite conclusions.
In serodiscordant relationships, only few studies analysed the factors associated with fertility desires/intentions and only one was conducted in HIC [6] . At an individual level, our findings showed that individuals in serodiscordant relationships with a younger age [6, 47, 50] and a fewer number of living children/having no children [47, 49, 51, 58] may be more likely to desire/intend to have children. Couples (particularly, positivewoman couples) in these circumstances may be those who are most pressured by relatives to have children, particularly in LMIC, where the family is often part of the decision-making process and may not know about the infection [47] . Indeed, as suggested by the social ecological framework [33] , factors from the structural domain (e.g. cultural context/norms) may interact with individual factors. Other important factors at the structural level should be noted, such as disclosure to family [47] and discussion/counselling with healthcare providers [47, 51] . Among positive-woman couples, those who did not disclose their HIV status to relatives and that wanted to remain it a secret reported an increased desire/intention to have children. Particularly, women may consider childbearing in order to conceal their HIV-positive status and to introduce a sense of "normality" to their lives, avoiding HIV-related stigma and discrimination from the family and the community [73, 74] . Discussions with health workers showed mixed results; discussions about childbearing was not associated with fertility desires/intentions in one study [47] , but in another, the information provided by medical personnel was considered important [51] . It is crucial to understand the perceptions that couples have regarding healthcare providers attitudes (e.g. if they perceive that they will be stigmatized), once they can have a unique role supporting individuals/couples in the decision-making process, while reducing the likelihood of HIV transmission [46] .
Our review indicates that being on ART was not associated with fertility desires/intentions [47, 51] , which was also demonstrated in a previous meta-analysis [28] . However, expressing interest in early initiation of ART [50] and, specifically among positive-man couples, possessing the knowledge that ART is highly effective in reducing mother-to-child transmission [47] were factors associated with increased fertility desires/intentions. ART has been consistently associated with improvements in physical wellbeing and perceived quality of life [75, 76] , and therefore may impact the desire/intention to have children; however, these studies [47, 51] were conducted before the publication (in 2011) of the landmark finding that early initiation of ART (the most recent guidelines recommend immediate initiation [77] ) was associated with a 96% lower risk of HIV seroconversion within serodiscordant couples [78] . Therefore, participants of those studies could not have been expected to know the importance or rely on treatment as prevention. Nevertheless, these findings warrant further in-depth investigation, especially in countries where access to ART is especially unevenly distributed [79] . Additionally, it would be important to understand if nowadays the association between being on ART and fertility desires/intentions would be different, considering that empirical research has strongly supported that PLWH who are on ART and whose level of HIV is suppressed to undetectable levels will not transmit HIV sexually [e.g. 15] .
Despite scarcely examined, some couple-level factors also emerged. In line with the individual factor concerning the number of children/having children, those who did not have children with their partner showed increased fertility desires/ intentions [6, 50] . The belief that the partner wanted to have a child was considered the major determining factor [47] . This finding is congruent with other findings that have shown the influence of the partner on fertility decision-making [72, 80, 81] . It may be important to note that in opposite-sex couples man has often a greater decision-making power within the couple [33] , and therefore, when assessing only the couple, the results may only reveal his preferences/choices. For instance, one study concluded that male preferences were more influential when the individual desires differed [20] . The fear of infecting the partner living without HIV [51] , having begun relationship after the male partner had already been diagnosed, and a shorter relationship length [6, 24, 56] were also factors identified in different studies.
Some limitations at the studies and review levels should be noted. The studies included in this review were conducted mainly in sub-Saharan African countries, where most of serodiscordant couples are thought to be concentrated [3] . The studies from HIC were all (except one) conducted in the US. Therefore, studies in more diversified HIC are necessary to better compare the challenges faced by serodiscordant couples in different economies and to examine whether cultural differences/economic background influence fertility desires/intentions. Additionally, most of the associated factors were identified in a minority of studies, mainly in LMIC, which difficult to generalize these findings. Regardless of the country income level, the number of studies involving both members of the serodiscordant dyad was very low (8/29) and most studies relied on the responses of a single partner. Given the centrality of interpersonal dynamics within a relationship, without partner's data, it is not possible to determine the extent to which one partner may inflate the other partner's desire/intention based on their own desire/intention. If couples-based approaches are to be employed within HIV prevention, more studies focused on the couple as the unit of analysis are needed [2] . In this review, studies with partners of any sexual orientation were included; however, the comparison of opposite-sex versus same-sex relationships was not possible. Two reasons may account for this: studies included both participants in opposite-sex and same-sex couples, although the results were analysed in general [e.g. 51]; or studies did not consider this as an inclusion/exclusion criterion and did not clearly specify whether the individuals were in opposite-sex or same-sex relationships. Despite the increasing visibility of nonheterosexual parenting [2, 82] , our findings showed that discussions about fertility in the context of HIV happened almost exclusively in relation to opposite-sex relationships.
The terms desires and intentions were used interchangeably throughout articles [e.g. 22, 50, 53, 60, 71] or simultaneously in the same question [68] . This lack of uniformity within and between studies may represent a lack of clarity and hinder the interpretation of the findings. For only five studies, the sample was considered representative, and in some studies [e.g. 59, 66] , the number of participants in serodiscordant relationships was low. Thus, the results should be interpreted with caution. Most studies were cross-sectional, which precludes causal and temporal relationships. Because decision-making is a process and decisions about fertility may change over time [47] , longitudinal studies would be valuable. In most studies, despite the method of assessment of the research question was fairly adequate, many studies from LMIC did not clearly state the question specifically addressing fertility desires/intentions. This could be important to explain (at least partially) the variability in results found for the prevalence in LMIC.
At the review level, first, only one researcher screened the titles and abstracts of the electronic and reference list searches, which may result in potentially missed studies or biased exclusion of articles. Second, our definition of serodiscordant couples/partners included partners with unknown HIV status, which may be infected. However, counselling to both individuals in the context of a relationship with a partner living without HIV or a partner with unknown HIV status may be important in terms of prevention to reinforce the importance of routinely being tested for HIV. Third, we considered studies conducted in the context of assisted reproduction. Despite we only included studies in which fertility desires/intentions were assessed in relation to future/additional children after the initial assisted reproduction treatment, the prevalence in HIC should be interpreted considering this specific context. Fourth, not including grey literature as well articles published in languages other than English may have introduced publication bias. Fifth, we were unable to pool the data for meta-analysis because of the significant heterogeneity across studies.
| CONCLUSIONS
Based on this review, it is reasonable to conclude that being in an HIV-serodiscordant relationship does not stop individuals from desiring or intending to have children. Policy makers, programme implementers and clinicians working with PLWH should pay particular attention to individuals in serodiscordant relationships who are younger and those who have yet to have children or who have few children. Furthermore, despite sparse, different couple-level factors were found to be associated with fertility desires/intentions, suggesting the importance of analysing this topic also in the context of an intimate relationship.
Potential interventions that can be implemented in this area should also consider the multiple-levels highlighted by the social ecological framework and how they are interlinked [34] , as well as the economic context of individuals/couples. Indeed, the economic context may shape access to ART, PrEP and medically assisted reproduction, and consequently, influence individuallevel resources that can facilitate access/adherence to these interventions. Social norms around gender (structural domain) may also shape interactions between individuals in serodiscordant couples (couple-level) and individual self-efficacy to engage in discussions about this topic and make informed decisions. Accordingly, including men in discussions with their partners on issues related to safer conception strategies may help change these dynamics [33, 34] . This reinforces the importance of considering both the individual and the dyad. Given the mutual impact that members of a dyad have on each other's lives, the inclusion of both partners in the discussions about fertility and safer conception practices may be a more effective strategy to respond to their reproductive needs [72] . However, it may be important to not forget some challenges when including both members of the couple in these interventions. For example, it may be difficult for the partner living without HIV to attend clinical visits at HIV clinics or to implement some safer conception strategies when partners are not mutually disclosed.
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